Greenhouse gas-related climate changes and some expected skin alterations. by Pierard, Sébastien et al.
Citation: Piérard SL, Piérard GE, Hermanns-Lê T, Hermanns JF and Piérard-Franchimont C. Greenhouse Gas-
Related Climate Changes and Some Expected Skin Alterations. Austin J Dermatolog. 2014;1(5): 3.
Austin J Dermatolog - Volume 1 Issue 5 - 2014
Submit your Manuscript | www.austinpublishinggroup.com
Piérard et al. © All rights are reserved
Austin Journal of Dermatology
Open Access 
Full Text Article 
Abstract
The stratum corneum (SC) materializes the interface between the body and 
its environment. Such a structure is influenced by the climate, and thus appears 
to be reactive to seasons. A series of physicochemical parameters are involved 
in such a relationship. Among them, the environmental relative humidity and 
dew point are concerned, as well as the insensible loss of water from the skin, 
and the mechanism of water-as-ice and the higgledy-piggledy-water in the 
SC. Global climate changes (GCC) refer to sustained alterations in regional 
climates over relatively long periods. In recent years, GCC were identified as 
the expression of a global atmosphere warming showing a continuous trend 
in the increase in average and peak temperatures. Presently, the increasing 
temperature has already altered the distributions of some living organisms, 
including infectious agents and their vectors. Extreme weather conditions 
(wind, rain, storm, flood,…) are progressively noted. Direct effects on the skin 
physiology are particularly present on the SC structure and functions. Any direct 
influence on dermatoses depends on extreme weather events. Indirect effects 
concern longer term changes in the patterns of skin cancers, infections and 
infestations worldwide. A fairly obvious recommendation based on the science 
would be that climatic influences will exert in the life to come some effects on the 
prevalence of a series of dermatoses.
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Background
Global climate changes (GCC) have apparently developed in 
the world at an increasing rate over the recent past decades. They 
are perceived as progressive increases both in average and peak 
temperatures in many geographic regions. In addition, the same areas 
are gripped by unusual modifications in air moisture, atmospheric 
pressure and dew point [1,2]. They influence rain and wind activity, 
glacier melting, as well as salinity, pH and level of the seawater [3]. 
There is a limited literature on the impact of long-term GCC on 
human skin. Publications are mainly focused on direct and indirect 
effects of climate changes on skin physiology and on patterns of 
specific dermatoses. The current GCC manifestations are associated 
with an increase in average and peak temperatures on the earth 
surface. It is acknowledged that the average air surface temperature 
has increased by 0.6oC over the past century, and it is expected to 
increase by a further 2oC in about a hundred years or so.
The evolving GCC is mainly attributed to an accumulation of 
the anthropogenic sources of greenhouse gases (carbon dioxide, 
methane, chlorofluorocarbons, and nitrous oxide) in the atmosphere 
[4]. GCC related to greenhouse gas production exhibit some expected 
effects on the skin condition [5-9]. At present, changes are already 
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observed in climate effects on arthropod-borne diseases [10], and on 
accentuation of typical seasonal changes in the skin presentation [11-
15].
GCC occur so gradually that it is difficult to identify any close 
association between climate changes and specific skin conditions. 
Population-based studies of the incidences and prevalences of 
dermatoses are expected to be helpful when they are reported in 
regions where definitive GCC are taking place. Presently, it seems 
foolhardy to guess and predict the possible changes in prevalence 
and clinical manifestations of most dermatoses. The same is true 
for the adaptations of future treatment strategies. It is possible that 
some diseases will become underdiagnosed and undertreated in some 
parts of the world. Whatever risk exists is extremely small that the 
incidence of many dermatoses will be rapidly changing.
GCC are thought to increase the frequency and severity of 
extreme weather events, including tropical cyclones, hurricanes, 
typhoons, droughts, and heat waves. These occurrences lead to rising 
sea levels and floods, and to a shift in the distribution and behavior of 
a series of living organisms. Presently, ocean acidification has altered 
its carbonate system. By a matter of fact, some past massive organism 
extinction events have been attributed to ocean acidification, and 
the current rate of changes in seawater chemistry is unprecedented. 
Evidence suggests some major consequences for marine organisms 
building shells, skeletons, and tests of biogenic calcium carbonate. 
Such aquatic organisms include tropical reef-building and cold-
water corals, crustose, coralline algae, Halimeda, benthic molluscs, 
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echinoderms, coccolithophores, foraminifera, pteropods, seagrasses, 
jellyfishes, and fishes. Potential changes in the distributions and 
abundances of various species could propagate through multiple 
trophic levels of marine food webs.
GCC effects on skin physiology
Human skin acts as a biosensor and responds to changes in the 
environment for maintaining internal homeostasis. Low ambient 
temperatures and decreased environmental humidity enhance skin 
roughness (xerosis) [15-18]. Ultraviolet light (UVL) exposures alter 
the intrinsic skin biology and its ecosystem. They are responsible for 
photoaging [19].
For the next decades, the greenhouse effect will probably affect the 
skin, particularly the stratum corneum (SC). This superficial structure 
represents the major boundary between the organism and the 
environment including xenobiotics. Any GCC will possibly produce 
changes in the human skin integrity and functioning. Predictive 
information is tentatively inferred from data characterizing skin under 
controlled climate conditions using noninvasive bioengineering 
techniques [17,20]. At present, it appears that in vivo reflectance 
confocal microscopy [18,21,22], skin capacitance mapping [23,24] 
and UVL-enhanced visualization (ULEV) [23,24] represent sensitive 
informative tools probably showing early GCC effects on the SC.
The relationship between the SC and water is much more 
complex than a simple model of moisturized sponge. The concepts 
of water-as-ice and the higgledy-piggledy-water should be taken into 
consideration when considering GCC impact [25,26]. These features 
largely condition the epidermal barrier function that is indeed under 
the influence of the environment [27]. The corneocyte desquamation 
process is further dependent on these physical features [28].
Exposure to dry environmental conditions leads to increased 
SC roughness, decreased electric capacitance and Transepidermal 
water loss (TEWL). Studies examining the role of temperature and 
relative humidity (RH) in human subjects have found that average 
skin temperature is more influenced by the ambient temperatures 
than by RH [17,29,30]. Furthermore, TEWL decreases rapidly with 
the lowering of the environmental temperature [29,31].
Direct GCC effects on dermatoses
A series of observations points to some climate-related natural 
disasters that have recently affected human skin [32]. The most 
common skin diseases occurring after extreme weather events are 
various bacterial infections, particularly those due to Gram-negative 
microorganisms. Fungi and viruses are other less frequent causes of 
skin infections due to climate changes. Ozone depletion increases 
UVL exposure, which leads to photoaging [19]. There is some 
evidence that the effects of the higher temperatures resulting from 
global warming increase the incidence of skin cancers [33].
Indirect GCC effects on dermatoses
Short-term climate variability related to recurrent events such as 
El Niño, is associated with warmer ambient temperatures, frequent 
storms, rains, floods and conversely droughts. These events have 
clearly contributed to higher incidences of vector-borne infectious 
diseases including malaria, leishmaniasis and dengue.
Indirect effects of GCC on skin disorders remain subtle or 
unknown. Temperature, precipitation, humidity, cloudiness, UVL 
radiation, and global weather conditions possibly influence in an 
indirect way some patterns of dermatoses. In the past, changing 
climates have modified some characteristics in animals and 
vegetations. These species evolved, flourished or disappeared [34,35]. 
Of note, current GCC are associated with higher abundances of 
specific infestation vectors [36]. Warming and changes in ambient 
humidity and precipitations affect the geographic distribution of a 
series of vectors including ticks [37,38], mosquitoes [39], sandflies 
[38], and snails [40,41]. The incidences of some dermatoses have 
changed over time, but the putative influence of climate change 
remains unsettled. Seasonal variations presently occur in a variety of 
skin diseases including acne, seborrheic dermatitis, miliaria, psoriasis, 
scabies, bacterial infection patterns, and fungal dermatoses. However, 
the precise relationships between these conditions and GCC remain 
unclear.
Conclusion
The environment, particularly the combination of the ambient 
temperature and RH likely influence the SC texture and its functional 
potential. Therefore, the skin physiology is susceptible to be altered 
by any event in GCC. A series of bioengineering methods are precise 
and reproducible to ascertain the changes in skin barrier functions, 
and to detect subtle changes in the skin in response to shifting 
environmental conditions.
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